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Summary Data from the Cancer Research Campaign trial for early breast cancer have been used to study the effect of social class and
weight on prognosis after primary treatment either by a simple mastectomy plus post-operative radiotherapy or by a simple mastectomy
followed by a watch policy. There were 2455 patients for whom both social class could be determined and weight was recorded. These
patients presented in clinical stages and 11 and were recruited between June 1970 and April 1975. The cut-off date for the analysis was 31
December 1991. When the survival curves of patients in manual classes were compared with those in non-manual classes, there was a
tendency for the latter to do better, but the difference was not statistically significant (P = 0.12). By contrast, there was a highly significant
difference (P = 0.002) in survival favouring patients weighing less than or equal to 60 kg compared with those weighing greater than 60 kg.
The difference was confined to post-menopausal patients and was still highly significant when included in a multivariate analysis with social
class, age, tumour size, clinical stage and tumour grade. The effect of weight was to increase the mortality due to breast cancer rather than
other causes.
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The effect of social class on overall mortality is well recognized
(Blane et al, 1990), manual workers tending to have higher rates
than non-manual. Most studies of the effect of socioeconomic
factors on survival after treatment forbreast cancer have suggested
a similar trend, namely a worse prognosis in lower socioeconomic
classes. A recent review by Schrijvers and Mackenbach (1994) of
six studies found in fourofthem a statistically significant increased
relative risk (RR) of dying for patients with the lowest socioeco-
nomic status. A paper published subsequent to this review also
found a clear gradient by deprivation category, with better survival
for women from more affluent areas (Schrijvers et al, 1995).
There have also been numerous studies on the effect of weight
on prognosis in patients treated for breast cancer. Goodwin and
Boyd (1990) reviewed 14 such studies before 1990 and identified
a modest effect of body size on prognosis (smaller women doing
better), the effect being greatest in post-menopausal women and in
those with little or no involvement ofaxillary nodes. Nevertheless,
some more recent reports (Ewertz et al, 1991; Gordon et al, 1992;
Katoh et al, 1994) have been unable to show convincingly an
improvement of prognosis with decreasing weight or some index
ofobesity.
These studies vary considerably in patient numbers and in
whether or not adjustments have been made for other prognostic
factors. In addition, their conclusions have often been based on
follow-up periods of 5 years or less, so that the considerable
number of deaths from breast cancer that occur more than 5 years
after first treatment have not always played a part in the analyses.
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The Cancer Research Campaign (Kings'/Cambridge, UK) trial
for early breast cancer recruited a cohort of 2800 women between
June 1970 and April 1975. The initial data collected on each
patient included occupation ofhusband, or ofpatient ifsingle, and
this information was used to allocate the patient to one of the six
social class categories defined by the Office of Population
Censuses and Surveys (OPCS). The weight ofthe patient was also
recorded. These patients have been continuously followed up
since recruitment and therefore offer an opportunity to study the
effect of social class and weight on prognosis in early breast
cancer over a long period and with adjustment for other important
prognostic factors.
PATIENTS AND METHODS
The trial, reported by the Cancer Research Campaign Working
Party (1980), compared simple mastectomy and radiotherapy
(DXT) with simple mastectomy and careful observation, i.e. a
'watch' policy (WP). The protocol specified that patients should
be under 70 years of age with no previous history of malignancy
and presenting in clinical stages I or II (Manchester, UK). The cut-
offdate for the present analysis was 31 December 1991 so that the
follow-up for some patients extended for more than 20 years. Of
the 2800 patients randomised in the trial, there were 345 for whom
either social class was not determined or age or weight not
recorded, leaving 2455 available for investigation of the effect of
social class and weight on prognosis.
Tumour size, nodal status and pathological grade have been
shown, not only in this trial (Elston et al, 1982), but also in other
series (Haybittle et al, 1982), to be important independent prog-
nostic factors for early breast cancer. Tumour size, determined
by clinical examination, was recorded in all 2455 patients. As
the primary operation was a simple mastectomy, pathological
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Table 1 Distribution of social classes
Social class No. of patients
Non-manual
169
11 598
IlIl N 419
Total (%) 1186 (48)
Per cent predicted from Great Britain census (1971) 38
Manual
IlIl M 868
IV 293
V 108
Total (%) 1269 (52)
Percent predicted from Great Britain census (1971) 62
Table 2 Comparison of prognostic factors in manual and non-manual social
classes
Factor Manual (%) Non-manual (%) P-value
(nx1269) (n=1186)
Age < 50 years 37.0 38.1 0.58
Single status 5.0 12.1 <0.0001
Pre-menopausal 30.5 32.9 0.21
Tumour size < 2 cm 29.0 31.3 0.23
Stage 74.2 77.0 0.12
Grade Illa 31.5 29.8 0.48
Watch policy 51.2 50.1 0.57
Weight . 60 kg 44.9 47.2 0.27
aCalculated on 1811 patients for whom grade was known.
Table 3 Comparison of prognostic factors in patients divided by weight at
60 kg
Factor Weight < 60 kg (%) Weight > 60 kg (%) P-value
(n= 1130) (n= 1325)
Age < 50 years 43.3 32.6 <0.0001
Single status 9.5 7.6 0.11
Pre-menopausal 37.3 26.9 <0.0001
Tumour size < 2 cm 36.0 25.1 <0.0001
Stage 71.5 79.0 <0.0001
Grade Illa 30.8 30.6 0.91
Watch policy 50.2 51.1 0.65
Non-manual 49.6 47.2 0.27
aCalculated on 1811 patients for whom grade was known.
information on axillary nodes was not routinely available. Stage
was therefore determined by clinical examination of the axilla.
Pathological grade was only available in 1811 patients.
A factorinfluencing non-breast cancer mortality in this trial after
5 years' follow-up was the choice of initial treatment, patients in
the DXT arm having a higher risk ofdying from causes other than
breast cancer (Haybittle et al, 1989: Houghton et al, 1994). Treat-
ment allocation was therefore adjusted for in the analyses.
The six social class categories specified by the OPCS are: (I)
professional, etc. occupations; (II) intermediate occupations; (IIIN)
non-manual skilled; (IIIM) manual skilled; (IV) partly skilled; (V)
unskilled. For the purpose ofthis study, 1,11 and IIIN were grouped
together as 'non-manual' and were compared with IIIM, IV and V,
grouped together as 'manual'.
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Figure 1 Survival curves for manual and non-manual patients; all deaths
counted as events. 0, Non-manual; 0, manual
Survival curves were computed and compared using program
IL in the BMDP package (BMDP, 1990). The P-values quoted are
those given by the log-rank test. When a relative risk (RR) is
given, its 95% confidence limits follow in brackets. Cox multi-
variate analyses were made using program 2L in the BMDP
package and a step-up procedure to identify the important inde-
pendent prognostic factors. The statistical significance of any
factor could be estimated from the ratio (Z) of the coefficient (1)
for that factor to its standard error, Z being treated as a normal
deviate, i.e. Z> 1.96 corresponding to P < 0.05.
RESULTS
Table 1 shows the distribution of the six social class categories of
the 2455 patients studied. Forty-eight per cent fell into the non-
manual categories compared with the 38% that would be predicted
from the 1971 census (OPCS, 1975) for a generalpopulation ofthe
same age distribution and having the same proportion of single
women as our study group. This difference is not unexpected as
the incidence ofbreast cancer has been shown to be greater in the
better-off social classes (Adami et al, 1990).
In Table 2 patients in non-manual and manual categories are
compared for possible important prognostic factors. The only
statistically significant difference is the higher percentage of
single women in the non-manual group. The other differences tend
to favour the non-manual group, e.g. slightly more patients
presenting with smaller tumours in stage I and slightly fewer
patients with grade III tumours, but none of these differences is
significant.
Table 3 shows a similarcomparison forpatients dividedby weight
at 60 kg. There are several highly significant differences, i.e. heavier
patients tend to be older and more likely to be post-menopausal, to
present with larger tumours and yet to be in stage I. There appears to
be no correlation between weight and tumourgrade.
Figure 1 shows the survival curves for the manual and non-
manual groups. Although the non-manual group has fared better
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Figure 2 Survival curves for patients divided t
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throughout the follow-up period, the di
significant [RR = 1.07 (0.97-1.19); P
similar comparison by weight. Beyon
markedly divergent; the patients weighi
kg doing better [RR = 1.20 (1.08-1.33)
When the comparison is stratified b3
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apparent in both stages (P = 0.006 in stage I, P = 0.03 in stage II).
It is known that obesity affects overall mortality, and some of
the increased mortality associated with weight in our series could
be related to causes other than breast cancer. A careful study ofthe
causes of death in this series after 5 years' follow-up has already
been made and reported (Houghton et al, 1994). Figure 4A shows
the effect ofweight upon breast cancer deaths after 5 years in post-
menopausal patients. Although there is little difference between
the curves for patients weighing 61-70 kg and > 70 kg, there is a
progressive increase of mortality with increase in weight from
< 50 kg to > 60 kg: (X2 for trend computed for the four curves =
19.3, P < 0.0001). The RR (> 60 kg vs < 60 kg) is 1.68 (95% CI
1.33-2.12, P <0.0001). By contrast, when only deaths from other
causes are counted as events (Figure 4B), weight seems to have
15 20 very little effect [RR = 1.03 (0.77-1.39), P = 0.83], although the
confidence limits mean that a possible real difference in non-breast
448 141 < 60 kg cancer deaths cannot be excluded.
437 139 > 60 kg Cox multivariate analyses were made on the post-menopausal
Dy weight; all deaths counted data with the results shown in Table 4. For these analyses, age was
entered in years, weight in kilograms, tumour size in centimetres,
clinical stage as 1 or 2, socioeconomic status as non-manual = 1,
manual = 2 and treatment allocation as WP = 1, DXT = 2. For all
ifference is not statistically deaths over the whole period, the effect ofweight was confirmed -
= 0.12]. Figure 2 shows a age, tumour size, stage and weight being selected as significant
Id 4 years, the curves are prognostic factors. The P-value for socioeconomic status to enter
ing less than or equal to 60 the model was 0.19. For deaths from breast cancer after 5 years,
, P = 0.002]. weight was selected with age and tumour size as significant
y menopausal status (post- factors. The P-value for socioeconomic status to enter the model
,al combined), the effect is was 0.91. For deaths from other causes, only age and treatment
ausal patients [RR = 1.27 policy were selected - the P-value for socioeconomic status to be
e interaction is statistically entered being 0.17. Similaranalyses on the subset in which tumour
epost-menopausal patients grade was known showed the same significant effect ofweight on
the effect of weight was deaths from breast cancer.
A B
5 10 15 20 0 5 10 15 20
Years Years
387 291 228 84 606 430 304 220 57 < 60 kg
337 255 203 73 869 581 363 234 66 > 60 kg
Figure 3 Survival curves for patients divided by weight; all deaths counted as events. 0, < 60 kg; 0, > 60 kg. (A) Pre- and peri-menopausal. (B) Post-
menopausal
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Table 4 Results of Cox multivariate analyses on post-menopausal patients
Follow up period Event Factors selected Z-value Pvalue
0 + years All deaths Weight (kg) 0.0106 3.70 0.0003
Age (years) 0.0236 4.40 <0.0001
Size (cm) 0.1496 5.35 <0.0001
Stage 0.2481 3.34 0.0011
5 + years Death from breast cancer Weight (kg) 0.0225 4.75 <0.0001
Age (years) 0.0211 2.31 0.021
Size (cm) 0.0952 2.00 0.045
Death from other causes Age (years) 0.0849 6.21 <0.0001
Treatment 0.3350 2.21 0.027
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Figure 4 Survival curves for post-menopausal patients aft(
(A) Deaths from breast cancer. 0, < 50 kg; E, 51-60 kg;
0, > 70 kg. (B) Deaths from other causes. 0, < 60 kg; 0, >
DISCUSSION
In this particular group of breast cancer patients,
status as measured by the OPCS manual and nc
gories does not appear to have been an important pi
Although the trend shown in Figure 1 is in the sa
that found in previous studies, i.e. patients from i
tions doing worse, the difference was not statistic
nor was it found to be so in any Cox analyses. This
our patient population was comparatively homoger
presentation, primary treatment and follow-up. A
operable early breast cancer which was treatec
simple mastectomy, the only variation in primary treatment being
the addition or omission ofpost-operative radiation. However, one
of the American studies (Gordon et al, 1992) that found a signifi-
cant effect ofsocioeconomic status was also conducted on patients
entered for two clinical trials who were operable and treated with
a modified radical mastectomy with or without adjuvant therapy
and would,therefore, be similar to ours in homogeneity ofclinical
IZZOM presentation and primary treatment. The range of the follow-up
period in the American study was 5-16 years, compared with
16-21 years in our series which could, perhaps, influence our
20 finding if the effect of socioeconomic status was confined to the
early years after first treatment. This does not seem to be the case
17 < 50 kg as a Cox analysis of all deaths in the first 5 years did not select
40 51-60 kg socioeconomic status for the model; the P-value for it to be
42 61-70kg enteredwas0.18.
24 > 70 kg The information on occupation recorded in our study was often
very limited so that some errors in allocation to the six OPCS
classes could well have occurred. But the decision whether a
patient should be allocated to the manual or non-manual group
was often less in doubt than the allocation to a particular social
class. The final non-manual - manual ratio in our series is reason-
able when compared with that in the general population (Table 1).
On the other hand, it is surprising that we found no relationship
between weight and social class (Table 3) as there is evidence from
many other studies that there is a strong association between
obesity and social class,with the tendency forthose in lowersocial
-j classes and, in particular, women ofthese classes to be more obese
20 (Stunkard and Sorensen, 1993; Carpenter and Bartley, 1994).
57 < 60 kg Occupation can be only a very crude measure ofdifferences in life
66 > 60 kg style and deprivation. Other measures, such as area of residence,
er5 years. housing tenure or length of education, have often been used and
I, 61-70 kg; may be better for differentiation. We conclude, therefore, that
,60 kg although our results do not provide any convincing evidence that
social class affects prognosis, they cannot be taken as a strong
argument against such a proposition.
The effect ofweight on prognosis in our series is quite clear. In
post-menopausal patients the risk of dying is increased with
,socioeconomic increased body weight, whereas in pre- and perimenopausal
)n-manual cate- patients weight had no effect on mortality. The effect in post-
rognostic factor. menopausal patients was brought about by an increase in deaths
.me direction as from breast cancer rather than from other causes. This result is
manual occupa- consistent with the review of previous studies by Goodwin and
ally significant, Boyd (1990). The relative risk (> 60 kg vs < 60 kg) ofdying from
may be because breast cancer after 5 years, derived from a multivariate analysis,
neous in clinical for originally post-menopausal patients in our series was 1.59
kll patients had (1.25-2.01), which is similar to the value derived for the effect of
I surgically by tumour size (> 2 cm vs c 2 cm), i.e. RR = 1.32 (1.02-1.71).
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The implication of this result is that weight should be included
as an independent prognostic factor when comparing the survival
outcome of post-menopausal patients treated by different strate-
gies or when deriving prognostic indices for allocating patients to
different risk categories. Korn and Simon (1990) point out that
many prognostic models are not highly predictive even though the
covariates in the model are highly statistically significant. In a
group of breast cancer patients followed up for a median time of
about 12 years, Schemper (1993) found that tumour grade and
lymph node status, generally regarded as two of the most impor-
tant prognostic factors, only explained 20% of the observed vari-
ability in outcome. Additional prognostic factors as a means of
improving the prediction ofprognosis are therefore desirable, and
weight would appear to be an obvious candidate to be investigated
in post-menopausal women treated for early breast cancer.
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